













UniverAnalgesic Effect of Perioperative
Systemic Dexamethasone on Blowout
Fracture Surgery
Eeva Kormi, MD, DDS,* Johanna Sn€all, MD, DDS, PhD,y
Anna-Maria Koivusalo, MD, PhD,z Anna Liisa Suominen, DDS, PhD,x
Hanna Thoren, MD, DDS, PhD,k and Jyrki T€ornwall, MD, DDS, PhD{Purpose: To clarify the effect of systemic dexamethasone (DXM) on pain and postoperative opioid
(oxycodone) consumption after blowout fracture surgery.
Materials and Methods: A prospective randomized observer-blinded trial of 20 patients who had a
blowout fracture requiring surgical intervention was conducted. Patients were randomly assigned to
receive a total dose of intravenous DXM 30 mg perioperatively or no DXM (controls). Pain was assessed
postoperatively using a 10-cm visual analog scale (VAS) each time analgesics (acetaminophen every 6 hours
or oxycodone upon request) were administered. The VAS area under the curve (VAS AUC) for 24 hours
postoperatively represented the outcome. Data were analyzed using c2 test, Student t test, 2-tailed
Mann-Whitney U test, and linear regression, with a P value less than .05 indicating significance.
Results: Patients with blowout fracture receiving perioperative systemic DXM exhibited a significantly
lower average VAS AUC (P = .04). After controlling for other confounding variables, this result remained
significant (P = .03).
Conclusions: DXM appears to decrease postoperative pain and thus is recommended as a pre-emptive
analgesic in blowout fracture surgery.
 2017 Published by Elsevier Inc on behalf of the American Association of Oral and Maxillofacial
Surgeons
J Oral Maxillofac Surg 75:1232-1237, 2017Glucocorticoids (GCs) are used to control excessive
inflammation because of their established influence
on swelling, nausea, and pain.1 In analgesia, the action
mechanism of GCs could be the inhibition of arachi-
donic acid metabolism by the suppression of phospho-
lipase A2 production and thus the suppression of a
wide range of inflammatory mediators. Prostaglandinsident, Department of Oral and Maxillofacial Diseases,
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1232E2 (PGE2) is probably the most important mediator
for analgesia.2 To assess the effect of GCs, many studies
have relied on third molar extraction as a clinical
model. A meta-analysis on third molar surgical studies
showed only a minor positive effect on pain in the
early and late postoperative periods.3 However, the
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KORMI ET AL 1233is widespread, including trauma surgery.4 In facial frac-
ture surgery, few studies have considered the analgesic
effect of GCs. However, a study found that the submu-
cosal administration of dexamethasone (DXM) 8 mg
after mandibular fractures showed some benefit.5 To
the best of the authors’ knowledge, no studies have
analyzed the systemic effect of GCs on pain in facial
trauma surgery.
This study evaluated the effect of systemic perioper-
ative DXM on pain after the surgical treatment of
blowout fractures. The objective was to observe the
effect of DXM on pain assessed using a 10-cm visual
analog scale (VAS) during the immediate to 24-hour
postoperative period. The authors hypothesized that




The authors designed and implemented a prospec-
tive randomized observer-blinded study to analyze
the effect of systemic perioperative DXM on pain after
treatment for blowout fractures. This study formed
part of a larger study evaluating the influence of sys-
temic perioperative DXM on facial fracture healing.
The study protocol complied with the Declaration of
Helsinki and received approval from the ethics com-
mittee of the Department of Surgery and the internal
review board of the Division of Musculoskeletal
Surgery of Helsinki University Hospital (Helsinki,
Finland). All participants signed an informed consent
before participation.
STUDY SAMPLE
The inclusion criterion was a unilateral isolated
blowout fracture requiring surgical intervention.
Excluded were patients with any of the following
characteristics: an allergy to the DXM preparation
used (DXM sodium phosphate; Oradexon, N.V.
Organon, Netherlands), age younger than 18 years, a
steroid-induced psychosis, a gastric ulcer, kidney or
liver dysfunction, or pregnant or breast-feeding
patients. Also excluded were patients presenting
with a previous fracture at the operation site and pa-
tients needing analgesics for other reasons.
All patients in this study were recruited from June 1,
2006 through June 30, 2010 from among those pre-
senting at the Department of Oral and Maxillofacial
Surgery at Helsinki University Hospital who also satis-
fied the specified inclusion criterion.
STUDY VARIABLES
The outcome was pain in the orbital region during
the immediate to 24-hour postoperative period asassessed using the VAS and calculated as the area under
the curve (AUC). Perioperative administration of DXM
was the primary predictor variable. Other variables
included gender, age, preoperative pain (preoperative
VAS score), treatment delay, and duration of
the operation.DATA COLLECTION AND MANAGEMENT
Patients were randomized to receive periopera-
tive DXM or no DXM (controls). Randomization
was completed using sealed envelopes and blinded
observers.
Participants allocated to the DXM group received
DXM 10 mg intravenously during the induction of
anesthesia followed by 2 subsequent 10-mg doses
intramuscularly at 8-hour intervals (total, 30 mg). Con-
trols received no DXM.
General anesthesia was standardized using propofol
for induction followed by sevoflurane or desflurane. A
local anesthetic (lidocaine or articaine with epineph-
rine) was injected at the surgical site. Fractures
were treated according to typical standards of care.
The orbital floor was surgically repaired through a
transconjunctival or lower eyelid approach using tita-
nium mesh or an autogenous bone graft from the iliac
crest. During anesthesia, pain was controlled using
fentanyl. During the induction of anesthesia, acet-
aminophen 1 g was administered and continued
at 6-hour intervals throughout the hospitalization
period. When this provided insufficient analgesia as
assessed by a nurse or upon patient request, oxyco-
done 0.2 to 0.4 mg/10 kg was administered intrave-
nously in the recovery room as the rescue analgesic
and oxycodone 1 mg/10 kg was administered intra-
muscularly on the ward. During hospitalization, as a
prophylactic antibiotic, each patient received cefur-
oxime 1.5 g 3 times per day or, in the case of an
allergy, clindamycin 300 mg 4 times per day. Patients
were hospitalized for at least 24 hours postopera-
tively. Pain was measured using a 10-cm VAS each
time acetaminophen or oxycodone was administered,
with the focus on the pain in the orbital region. The
pain curve was calculated using the mean VAS score
for each minute. If no values were recorded after
24 hours, then the VAS score at 24 hours was set to
0; if a VAS score at 24 hours postoperatively was
obtained, then the VAS score at 24 hours postopera-
tively was calculated by interpolation based on the
known values before and after the 24-hour time point.
For the present analysis, pain was assessed using the
mean VAS (centimeters) over time (minutes) as the
AUC (VAS AUC) for 24 hours postoperatively.
Data were analyzed using IBM SPSS 23 (IBM Corp,
Armonk, NY). After determining the distribution pat-
terns of the continuous variables (Table 1), normally
Table 1. DISTRIBUTION OF KEY VARIABLES
n Min Max Mean SD P Value
Women/men 8/12
Age (yr) 20 22 71 48.2 14.6 .193*
Treatment delay (days) 20 4 19 7.6 3.5 .001
Preoperative VAS 20 0 7.5 2.4 2.3 .025
Operation duration (minutes) 20 25 83 47.2 15.9 .294*
VAS AUC for 24 hr 20 386 10,388 5,110 3,173 .133*
Abbreviations: AUC, area under the curve; Max, maximum; Min, minimum; SD, standard deviation; VAS, visual analog scale.
* P > .05, normally distributed.
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1234 DEXAMETHASONE FOR PAIN IN BLOWOUT FRACTURESdistributed variables (age, VAS AUC, and operation
duration) were analyzed using Student t test and the
Mann-Whitney U test was used for skewed variables
(treatment delay and preoperative VAS). In addition,
the c2 test was used to determine any gender differ-
ences. These analyses determined any statistical rele-
vance in the relations between the variables and the
randomization group (DXM or no DXM; Table 2) and
the outcome (VAS AUC; Tables 3 and 4).
After bivariate analyses, multivariate linear regres-
sion analysis was used to determine the association
between the independent variables and the outcome.
Significance was set at a P value less than .05.Results
The authors identified 27 eligible patients and 24
agreed to participate. Of the 24 patients enrolled, 4 pa-
tients were excluded because 3 were administered
medications contrary to the study protocol and 1 un-
derwent a reoperation, resulting in 20 patients for
the final analysis. Table 1 presents the distribution of
key variables used in the analysis. Table 2 presents
the results for patients in each randomization group




Age (yr) 11 46.2
Treatment delay (days) 11 6.8
Preoperative pain (VAS) 11 2.4
Operation duration (minutes) 11 39.8
Pain (VAS AUC) 11 3,792 2,7
Abbreviations: AUC, area under the curve; DXM, dexamethasone;
* P < .05 (significant).
Kormi et al. Dexamethasone for Pain in Blowout Fractures. J Oral Maxifor a shorter operation time in the DXM group (40 vs
56 minutes; P = .02). In addition, patients in the
DXM group reported significantly less pain (P = .04)
as assessed by the mean VAS AUC measured 24 hours
postoperatively. In the DXM-treated group, pain as-
sessed using the VAS peaked sooner and at a lower
level compared with the no-DXM group (Fig 1).
Tables 3 and 4 present other bivariate analyses
between the outcome (VAS AUC) and the indepen-
dent variables. Further analysis (Table 5) showed
that DXM remained the only statistically significant
factor (P = .03), even when considering other
independent variables in multivariate linear regres-
sion analyses.Discussion
This study evaluated whether systemic periopera-
tive DXM contributed to postoperative pain control af-
ter orbital blowout fracture surgery. The present
findings showed that DXM for blowout fractures per-
formed well by decreasing the average pain level on
the first postoperative day as assessed by the VAS
AUC. This finding was statistically significant, repre-
senting the only significant factor among theD RANDOMIZATION GROUPS
No DXM
P ValueSD n Mean SD
3/6 .58
12.8 9 50.7 17.0 .51
2.5 9 8.4 4.5 .46
2.2 9 2.4 2.5 .94
12.6 9 56.2 15.2 .02*
95 9 6,722 2,972 .04*
SD, standard deviation; VAS, visual analog scale.
llofac Surg 2017.
Table 3. BIVARIATE ANALYSES BETWEEN GENDER, AN INDEPENDENT VARIABLE, AND PAIN (VAS AUC)
Gender n Mean (SD) Difference
95% CI
P ValueLower Limit Upper Limit
Women 8 6,056 (2,767)
Men 12 4,048 (3,381) 1,576 1,451 4,603 .29
Abbreviations: AUC, area under the curve; CI, confidence interval; SD, standard deviation; VAS, visual analog scale.
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(P = .03). In addition, in the DXM group, the average
VAS curve peaked sooner and at a lower level.
Specifically, the authors found that the pre-emptive
use of DXM effectively controlled postoperative pain.
Waldron et al6 evaluated the analgesic impact of a sin-
gle intravenous dose of DXM in a meta-analysis. In
their analysis of 45 randomized controlled studies
involving 5,796 patients undergoing various proced-
ures under general anesthesia and receiving DXM
1.25 to 20 mg, patients reported less pain and relied
less on opioids postoperatively. Their findings parallel
the present findings on pain control.
In oral and maxillofacial surgery, most studies
considering GCs evaluated the effects related to third
molar surgery. However, the literature on pain con-
trol remains inconsistent. Surgery causes injury to
the tissue in the perioperative site, leading to inflam-
mation. Inflammation is beneficial to the healing pro-
cess but is also a cause of postoperative discomfort.
Acute postoperative pain could be primarily a conse-
quence of this inflammatory reaction. Although
GCs are potent anti-inflammatory drugs, they inter-
fere with many signaling pathways.2,7 The primary
route for action could be suppression of the
arachidonic acid cascade by inhibiting the activity
of phospholipase A2. It also could be the
suppression of the cyclo-oxygenase (COX) and lipox-Table 4. BIVARIATE ANALYSES BETWEEN
INDEPENDENT VARIABLES OTHER THAN GENDER
AND PAIN (VAS AUC)
n b Estimate P Value
Age 20 0.21 .930
Treatment delay 20 0.08 .743
Preoperative pain (VAS) 20 0.59 .006*
Operation time 20 0.46 .040*
Abbreviations: AUC, area under the curve; VAS, visual analog
scale.
* P < .05 (significant).
Kormi et al. Dexamethasone for Pain in Blowout Fractures. J Oral
Maxillofac Surg 2017.ygenase pathways and thus their end products—that
is, leukotrienes, thromboxanes, and prostaglandins.
Of these, prostaglandins, in particular PGE2 pro-
duced through the COX-2 pathway, could carry pri-
mary importance for pain. Dionne et al2 found
lower prostanoid levels at the third molar extraction
site after administration of systemic DXM at doses of
4 mg at 12 and 1 hours preoperatively compared
with placebo that had no analgesic effect. The
nonsteroidal anti-inflammatory drug ketorolac
30 mg suppressed prostanoid levels, particularly
PGE2, more effectively and performed well in pain
control, which suggests that an insufficient dose of
DXM does not suppress the COX-2 pathway.
In third molar surgical studies, the dose, preparation
used, and administration routes differ widely. An anal-
gesic effect was reported in response to a preoperative
intravenous 125-mg dose of methylprednisolone and
to oral 8- and 6-mg doses of DXM, respectively.8-10
Controversial results were found with the local
administration of DXM 4 to 10 mg in relation to pain
reduction.11 Ust€un et al12 found no difference in re-
ported pain levels in patients receiving methylprednis-
olone 1.5 versus 3 mg/kg intravenously for third molar
surgery. In contrast, in the meta-analysis by Waldron
et al,6 the pain level responded to a dose of DXM,
but opioid consumption did not decrease with larger
doses of DXM.
In mandibular fracture surgery, the submucosal in-
jection of DXM 8 mg at the surgical incision site
decreased pain significantly (VAS score, 2 vs 0) at the
measurement point of 72 hours, but not at 2, 4, 8,
12, 24, or 48 hours or 7 days postoperatively.5 This ef-
fect appeared to be mild, which could be explained by
the lower DXM dose than administered in the present
study and that DXM was administered after an algo-
genic stimulus. DXM delivered some of its effect
with a delay, because it acts in part by downregulating
genes that induce inflammation mediator production.
Administrating DXM preoperatively could prove more
advantageous, as seen in the studies by Skjelbred and
Løkken13,14 and in the meta-analysis by Waldron
et al.6 Also, the systemic administration of GCs seems
to be more effective.1
FIGURE 1. Average VAS curve showing less pain in the DMX group. DMX, dexamethasone; VAS, visual analog scale.
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immediate postoperative period in relation to the use
of DXM. However, different possible complications of
GCs exist and can occur even with short-term use.15-17
The risk-to-benefit ratio must be weighed carefully for
each patient.
The limitations of this study include its rather small
study population and not using a placebo in the study
protocol. In addition, the indication for a rescue anal-
gesic was not standardized but was administered de-
pending on the assessment by the nursing staff orTable 5. MULTIVARIATE LINEAR REGRESSION ANALYSIS PRE
Coefficient Value Lo
(Constant) 6,182.9
Operation time (minutes) 32.2
Age (yr) 19.1
Gender (0 = male, 1 = female) 1,556.2 
Treatment delay (days) 260.5
Preoperative pain (VAS) 575.9
DXM (0 = no, 1 = yes) 3,085.4 
Note: A predictive model to determine pain during the fi
AUC = 6,182.9 + (operation time  32.2)  (age  19.1) + (gend
VAS  575.9)  (DXM  3,085.4).
Abbreviations: AUC, area under the curve; CI, confidence inte
analog scale.
* P < .05 (significant).
Kormi et al. Dexamethasone for Pain in Blowout Fractures. J Oral Maxiupon patient request. In the present study, opioid con-
sumption during the 24-hour period was similar in the
2 groups (0.15 vs 0.16mg/kg). However, that indicates
that less pain was not achieved with a higher con-
sumption of rescue analgesic. Postoperative pain and
oxycodone consumption were generally low; thus, a
study considering the effect of DXM in major facial
trauma surgery causing more pain would verify the
role of DXM in analgesia.
Postoperative pain management represents an
important part of surgery. Inadequate pain controlDICTING PAIN (VAS AUC)
95.0% CI
SE P Valuewer Limit Upper Limit
761.7 13,127.4 3,214.5 .077
59.9 124.4 42.7 .464
115.3 77.2 44.5 .676
1,965.4 5,077.8 1,630.1 .357
657.0 135.9 183.5 .179
100.3 1,252.0 313.0 .089
5,883.6 287.3 1,295.2 .033*
rst 24 hours postoperatively was formulated as: VAS
er  1,556.2)  (treatment delay  260.5) + (preoperative
rval; DXM, dexamethasone; SE, standard error; VAS, visual
llofac Surg 2017.
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ling pain effectively and minimizing any possible
adverse effects remain important treatment objec-
tives. Sufficient analgesia aids in a faster recovery, an
earlier discharge from the hospital, and a lower risk
of neuropathic pain.18 The present findings show
the benefits of DXM as a pre-emptive analgesic in
orbital blowout fracture surgery. Future prospective
studies with a larger study population, different doses,
and accompanying major facial trauma could confirm
the present promising results on pain control. Such
future studies also could pinpoint the exact dose
required to reap the potential benefits and minimize
the risks associated with the use of DXM in facial
trauma surgery.References
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